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CHAPTER I
INTRODUCTION
P ro b le m
d e v e lo p  l o g i c a l  t h i n k i n g
T h e re  a re  g r e a t  d i -f-fe re n c e s  in  p e r fo rm a n c e  among 
s t u d e n t s  t a k in g  h ig h  s c h o o l p ro g ra m m in g  c o u r s e s ,  a nd
i n s t r u c t o r s  d e b a te  o v e r  w h a t e le m e n ts  c o n t r i b u t e  t o  th e s e
d i f f e r e n c e s .  Some s t u d e n t s
a b i l i t i e s  and  p ro b le m  s o l v in g  te c h n iq u e s  w h i le  o t h e r s  f a i l  
t o  d e v e lo p  s k i l l s  b e y o n d  th e  m e m o r iz a t io n  o f  s p e c i f i c  te rm s  
and  p r o c e d u r e s .  I t  i s  n o t  know n w h e th e r  th e s e  d i f f e r e n c e s  
a re  c a u s a l l y  r e la t e d  t o  th e  s p e c i f i c  e d u c a t io n a l  
s t u d e n t  b a c k g ro u n d s .  W it h o u t  m ore
'a c t o r s  t h a t  a c t u a l l y  c o n t r i b u t e  t o  th e
a cho o l s t u d e n t s  in  c o m p u te r  p ro g ra m m in g
c a n n o t  be a c c u r a t e l y  d e te r m in e d .  I t  w as th e
env i ronm en t o r
i n fo r m a t  i on , th e
s u c c e s s o f h i gh
c o u r s e s
p u rp o s e o f t h i s
c h a ra c  t e r  i s t  i c s
r e l a t i o n s h i p t o  S'
H y p o th e s  i s /O b j ec t  i v e s
T h is  s tu d y  in v e s t i g a t e s  th e  h y p o th e s is  t h a t  c e r t a i n
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• f a c to r s  a re  r e la t e d  t o  s t u d e n t  s u c c e s s  in  c o m p u te r  
p ro g ra m m in g . I n c lu d e d  in  th e  re a lm  o-f p o s s ib le  - f a c to r s  i s  
m a th e m a t ic s  b a c k g ro u n d .  Manx s t u d e n t s  w i t h  a l i m i t e d  
m a th e m a t ic s  b a c k g ro u n d  do p o o r ly  in  c o m p u te r  p ro g ra m m in g , 
a l th o u g h  t h e r e  a re  e x c e p t io n s  in  w h ic h  g o o d  m a th e m a t ic s  
s t u d e n t s  do n o t  s u c c e e d  in  c o m p u te r  p ro g ra m m in g  w h i le  t h e i r  
c o u n t e r p a r t s  w i t h  le s s  m a th e m a t ic s  b a c k g ro u n d  p e r fo r m  w e l l .  
The d i f f e r e n c e  in  s t u d e n t  p e r fo rm a n c e  s u g g e s ts  t h a t  f a c t o r s  
o t h e r  th a n  m a th e m a t ic s  b a c k g ro u n d  a re  in v o lv e d ,  su ch  a s  sex  
o r  f a m i l y  b a c k g ro u n d ,  f o r  e x a m p le .  In  a d d i t i o n ,  th e
q u e s t io n  a ro s e  as t o  w h e th e r  t h e r e  i s  a s c r e e n in g  t e s t  t h a t  
c o u ld  be u s e d  as a p r e d i c t o r  o f  s u c c e s s .  F o r  t h i s  p u rp o s e  
i t  w as h y p o th e s iz e d  t h a t  th e  TOLT t e s t  i s  p o s i t i v e l y
r e la t e d  t o  s u c c e s s  in  th e  c o u r s e .
S tu d y  S ig n i f i c a n c e
T w e lv e  c la s s  s e c t io n s  o f  c o m p u te r  p ro g ra m m in g  a re  
o f f e r e d  a t  B e a v e rc re e k  H ig h  S c h o o l each  y e a r ,  and  s t i l l  n o t
e v e ry o n e  who w o u ld  l i k e  to  ta k e  th e  c o u rs e  i s  a c c o m o d a te d
e v e r y y e a r  . Of th o s e  who do e n r o l  1 , a sm al 1 p e rc e n ta g e
e i t h e r d ro p th e c o u rs e  o r 1 ose c r e d  i t due t o  la c k  o f
u n d e r s ta n d  i ng o r i n t e r e s t . A s c r e e n in g i n s t r u m e n t  m ig h t
s e rv e  t o  in d u c t  s t u d e n t s  w i t h  a h ig h e r  c h a n c e  f o r  s u c c e s s .
P o s i t i v e  p e e r  in f lu e n c e  w o u ld  be h ig h e r  and  th e  q u a l i t y  o f  
th e  c o u rs e  w o u ld  n e c e s s a r i l y  im p ro v e .
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T h is  s t u d y  can  h e lp  d e te r m in e  w h a t - f a c t o r s  b e s id e s  
m a th e m a t ic s  a re  r e l a t e d  t o  s u c c e s s  in  c o m p u te r  p ro g ra m m in g ,  
and  c o u ld  t h e r e f o r e  be u s e d  t o  im p le m e n t th e  s c r e e n in g  
te c h n iq u e .  T h is  can  le a d  t o  a d e c re a s e  in  th e  d ro p  r a t e  
and  f a i l u r e  r a t e  f o r  f i r s t  c o u rs e  c o m p u te r  p ro g ra m m in g  
s t u d e n t s .  The s c h e d u l in g  p r o c e s s  can  be le s s  r i g o r o u s  as  
s tu d e n t  s c h e d u le s  w o u ld  be le s s  l i k e l y  t o  c h a n g e . Y e a r ly  
p r e d i c t i o n s  o f  c la s s  s iz e s  and  n e e d s  can  be m ore  a c c u r a t e .
A m ore  im p o r ta n t  r e s u l t  o f  t h i s  s t u d y  in v o lv e s  th e  
p o s i t i v e  d i r e c t  use  o f  th e  f i n d i n g s .  A s  c e r t a i n  f a c t o r s
em erge as b e in g  r e l a t e d  t o  s u c c e s s  o r  f a i l u r e ,  th e  id e a  o f  
s c r e e n in g  can  e v o lv e  to  one o f  t a r g e t i n g  r e m e d ia t io n .  
S tu d e n ts  can  be i d e n t i f i e d  e a r l i e r  in  th e  c o u rs e  as  h a v in g  
te n d e n c ie s  f o r  p a r t i c u l a r  s t r e n g t h s  o r  w e a k n e s s e s ,  b a s e d  on 
t h e i r  i n d i v i d u a l  b a c k g ro u n d s .  I n s t r u c t o r s  can  be made
aw are  o f  s t u d e n t  d i f f i c u l t i e s  and  o f f e r  a d d i t i o n a l
a s s is ta n c e  b e fo r e  p ro b le m s  a r i s e .  I f  s t u d e n t s  a re  a l r e a d y  
e x p e r ie n c in g  d i f f i c u l t i e s  in  u n d e r s ta n d in g  m a t e r i a l ,  
i n s t r u c t o r s  can  be m ore  re a d y  t o  h e lp  w i t h  m a t e r i a l s  and 
t im e  s e t  a s id e  f o r  r e m e d ia t io n .  P e e r t u t o r i n g  c o u ld  be 
e f f e c t i v e ,  c o n t r i b u t i n g  to  b e t t e r  u n d e r s ta n d in g  and 
p o s s ib l y  m ore  c la s s  u n i t y  and  i n t e r e s t .
S tu d e n ts  b e in g  a s s is t e d  in  a d i f f i c u l t  c o u rs e  w i l l
n e c e s s a r  i 1y f i n d
th e y  w o u ld have
w o u ld  le a d to
p rog ram m  i ng and p o s s ib l y  a b e t t e r  o u t lo o k  a b o u t  c o m p u te rs
4
in  g e n e r a l .  F u r th e r m o r e ,  s u c c e s s  p ro m o te s  s e l f - e s t e e m  and  
f e e l i n g s  o f  s e l f  w o r t h .
D e l i m i t a t i o n s ,  A s s u m p t io n s ,  and  D e f i n i t i o n s
The s tu d y  was c o n d u c te d  a t  B e a v e rc re e k  H ig h  S c h o o l,
B e a v e r c re e k ,  O h io ,  d u r in g  th e  s e c o n d  s e m e s te r  o f  th e  
1 9 8 4 -8 5  s c h o o l y e a r .  A l l  f i v e  c la s s  p e r io d s  w e re  e m p lo y e d  
in  th e  s t u d y .  B e a v e rc re e k  H ig h  S c h o o l i s  a la r g e  s u b u rb a n  
h ig h  s c h o o l a c c o m o d a t in g  t e n t h ,  e le v e n t h ,  a nd  t w e l f t h  g ra d e  
s t u d e n t s .  C o m p u te r p ro g ra m m in g  i s  o f f e r e d  a s  an e l e c t i v e
s e m e s te r  c o u r s e .
S in c e  f i r s t  s e m e s te r  and  s e c o n d  s e m e s te r  c o u rs e
c u r r i c u l a  a re  e q u iv a le n t  i t  i s  assum ed t h a t  s e c o n d  s e m e s te r  
r e s u l t s  c o u ld  be g e n e r a l i z e d  t o  a n y  s e m e s te r .  A ls o ,  no
d i f f e r e n t i a t i o n  was made f o r  th e  t im e  o f  d a y  th e  s tu d e n t  
ta k e s  th e  c o u r s e ,  s in c e  th e  f a c t o r s  b e in g  m e a s u re d  a re  n o t  
t im e  d e p e n d e n t.  F o r  th e  same re a s o n  i t  i s  assum ed t h a t  
r e s u l t s  w i l l  be r e l i a b l e  y e a r  t o  y e a r .
The c la s s e s  in c lu d e d  in  th e  s tu d y  w e re  f r o m  tw o  
d i f f e r e n t  i n s t r u c t o r s  who n a t u r a l l y  have  d i f f e r e n t  t e a c h in g  
s t y l e s .  S in c e  th e  q u e s t io n n a i r e  d a ta  c o n s is t e d  o f  ite m s  
p e r t a in in g  t o  i n d i v i d u a l  s t u d e n t  b a c k g ro u n d ,  th e  r e s u l t s  
w e re  n o t  a f f e c t e d  b y  in d i v i d u a l  t e a c h in g  s t y l e .
The m o s t im p o r ta n t  a s s u m p t io n  i s  t h a t  th e  s tu d y  h a s
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e x t e r n a l v a l i d i t y .  !S c h o o ls  in la r g e  u rb a n  a re a s  a s  w e l l as
th o s e  in r u r a l  s e t t i n g s  a re in  th e  e m b ry o n ic  s ta g e s o f
d e v e lo p in g  c o m p u te r c u r r i c u l a t o  m ee t t h e i r  n e e d s , and
1 i ke 1 y e x p e r ie n c in g s i m i 1a r p ro b le m s  w i t h  r e s p e c t t o
s tu d e n t p e r fo r m a n c e . D e b a te s c o n t in u e  a b o u t th e  e t h i c s o f
t e a c h in g p r e - c o l  le g e c o m p u te r p ro g ra m m in g  a t  a l l ,  t o  whom
i t  s h o u ld  be t a u g h t ,  and  w h a t m a t e r i a l s  and  te c h n iq u e s  
s h o u ld  be u s e d . The - fa c to r s  in  t h i s  s tu d y  can be m e a s u re d
in  a n y  s c h o o l s e t t i n g  and  th e  r e s u l t s  can  be s i m i l a r l y  
i n t e r p r e t e d  d e s p i t e  e n v ir o n m e n ta l d i f  f  e r e n c e s .
D e f i n i t i o n s  o f  te rm s  u s e d  in  th e  t e x t  a re  as  f o l l o w s :
1 . C o n s e r v a t io n  a b i l i t y  -  th e  k n o w le d g e  t h a t  
m a t t e r  and  e n e rg y  i s  p r e s e r v e d  th r o u g h o u t  
v i s i b l e  c h a n g e s  o f  shap e  o r  f o r m .
2 .  S p a t ia l  m o to r  a b i l i t y  -  a p p l i c a t i o n  o f  th e  
k n o w le d g e  o f  o b je c t  m o ve m e n ts  in  s p a c e  by  
a c t i v i t i e s  su ch  a s  c a t c h in g ,  p u l l i n g ,  
t h r o w in g ,  e t c .
3 .  C o n c re te  o p e r a t io n a l  th o u g h t  -  a b i l i t y  to  
s o lv e  s im p le  p ro b le m s  and  t h in k  in  te rm s  o f
c o n c r e te  s y m b o ls .
4 .  F o rm a l o p e r a t io n a l  th o u g h t  -  a b i l i t y  t o  
s o lv e  h y p o t h e t i c a l  s i t u a t i o n s ,  v e r b a l
p ro b le m s ,  and  p r o p o r t io n s .
CHAPTER I I
LITERATURE REVIEW
P r e v io u s  r e s e a r c h  in d ic a t e s  t h a t  - f a c t o r s  do  e x i s t  w h ic h
a f f e c t  s t u d e n t  s u c c e s s  in  c o m p u te r  s c ie n c e .  One s tu d y  
s u g g e s te d  t h a t  d i f f e r e n c e s  in  i n t e r e s t  in  m a th e m a t ic s  
b e tw e e n  g i r l s  and b o y s  s t a r t s  as  e a r l y  as  g ra d e  t w o . < l )  
F u r th e r m o r e ,  th e  a u th o r s  c la im e d  t h a t  m ic r o c o m p u te r s  in  
e le m e n ta r y  s c h o o ls  a re  b e in g  p u s h e d  m ore  to w a rd  th e  b o y s  
th a n  th e  g i r l s ,  so  t h a t  i t  becom es th e  b o y s ' e x p e r im e n ta l  
t o o l  o r  t o y ,  w h i le  th e  g i r l s  assum e a m ore  p a s s iv e  r o l e  in  
1 e a rn  i n g .
A s tu d y  in v o lv i n g  t w e n t y - s ix  k in d e r g a r t e n  c h i l d r e n  
in v e s t i g a t e d  f a c t o r s  a lo n g  w i t h  g e n d e r ,  n a m e ly  c o n s e r v a t io n  
a b i l i t y ,  s p a t i a l  m o to r  a b i l i t y ,  and  a g e . S tu d e n ts  w e re  
in t r o d u c e d  t o  c o m p u te rs  and  s im p le  p ro g ra m m in g  te c h n iq u e s .
P e r fo rm a n c e  w as e v a lu a t e d .  C o n s e r v a t io n  a b i l i t y  w as 
d e te r m in e d  to  be a goo d  p r e d i c t o r  o f  s u c c e s s ,  b u t  th e  f o u r  
f a c t o r s  t o g e th e r  d id  n o t  a c c o u n t  f o r  s i g n i f i c a n t  
d i f f e r e n c e s  in  a b i l i t y . < 2 )  A p i l o t  s tu d y  had  shown t h a t  
s u c c e s s  w as r e la t e d  to  th e  a b i l i t y  t o  r e v e r s e  th o u g h t
p r o c e s s e s .
A n o th e r  s tu d y  m e a s u re d  th e  c o g n i t i v e  and  p e r s o n a l i t y  
f a c t o r s  o f  286  c o l le g e  c o m p u te r  s t u d e n t s  by  th e  use  o f  
fo rm a l t e s t i n g  and  q u e s t io n n a i r e s .  The s tu d y  show ed  t h a t  
p a s t  p e r fo rm a n c e  in  m a th e m a t ic s  and  E n g l i s h ,  p r e v io u s
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c o m p u te r  e x p e r  
p e r fo rm a n c e  on
c o r r e la t e d  to
w e re  n o t  shown
ie n c e ,  e x p e c te d  g ra d e  in  th e  c o u r s e ,  and  
l o g i c  and  a lg e b r a ic  w o rd  p ro b le m s  w e re  a l l  
c o u rs e  p e r fo r m a n c e .< 3 )  P e r s o n a l i t y  - f a c to r s
to  be p r e d i c t o r s  o-f s u c c e s s  o r  - f a i l u r e .
Resu 1 t s ■from s t u d ie s i n v e s t i g a t i n g se x d i - f- fe re n c e s i n
p rog ram m  i ng a b i l i t y  have been in c o n c lu s iv e .  L in n ( 4 )
s t u d ie d  th e i n-f 1 uence o-f e x p e r i ence and ap t  i tu d e s on
mal e —f emal e d i - f- fe re n c e s i n ■formal t h o u g h t , by  r e s e a r c h i ng
788 s e v e n th , n i n t h ,  and e le v e n th g ra d e s t u d e n t s  d i - f - f e r i ng
in  l o c a t i o n ,  s o c io e c o n o m ic  c o m p o s i t io n ,  and  c o u rs e  
o - f - fe r in g s .  F o rm a l th o u g h t  w as m e a s u re d  by  t e s t s  i n v o lv i n g  
p r o p o r t io n a l  r e a s o n in g  and  p r e d i c t i n g  d is p la c e m e n t  v o lu m e . 
A s a n t i c i p a t e d ,  m a le s  s c o re d  s l i g h t l y  h ig h e r  on - fo rm a l
th o u g h t t e s t i n g . B u t a p t i t u d e  d i-f-f e re n c e s  w e re  n o t  -found
t o  be su-f-f i c i e n t t o  exp 1 a i n w hy m al es c h o s e  a c c u r a te
s t r a t e g  i es  m ore ■f re q u e n  1 1 y th a n  -femal es on th e ■formal
th o u g h t t e s t s .
I n a s i m i 1a r  s tu d y in v o lv i n g 13? s e v e n th g ra d e
s t u d e n t s ,  IQ , p ro b le m  s o l v i n g ,  and p r o g n o s is  t e s t  s c o r e s  
w e re  shown to  be th e  b e s t  p r e d i c t o r s  o-f a c h ie v e m e n t  on a
s ta n d a r d  i ze d a lg e b r a t e s t . The a lg e b r a t e s t  w as g iv e n to
th e  s tu d e n t s  a t  th e  end  o-f th e  e ig h t h  g r a d e ,  a - f te r h a v in g  a
y e a r  o-f a lg e b r a . No sex  d i- f - fe re n c e  w as -found i n
ach i evemen t s c o r e s , bu t th e  g i r l s a t t a in e d h ig h e r
p e rc e n ta g e g ra d e s  in t h e i r  a lg e b r a  c l a s s e s  th a n d i d th e
b o y s .  I n t e r e s t i n g l y , a q u e s t io n  a r i s e s r e g a r d in g a c 1e a r
de-f i n i t  i on o-f s u c c e s s : w h e th e r  i t  i s a s c o re on an
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a c h ie v e m e n t  t e s t  b a t t e r y ,  o r  a c o m p le te d  c o u rs e  g ra d e
a v e r a g e .
D u r in g  1 9 8 0 , 1 9 8 1 , and  1 9 8 2 , J o h n s  H o p k in s  U n iv e r s i t y
c o n d u c te d  a n a t io n w id e  t a l e n t  s e a rc h  - fo r  w h ic h  a n y  s tu d e n t  
u n d e r  t h i r t e e n  y e a r s  o f  age a nd  who w as w i l l i n g  t o  ta k e  th e  
C o l le g e  B o a rd  S c h o la s t i c  A p t i t u d e  T e s t  (SAT> w as e l i g i b l e .  
F a r  m ore  m a le s  th a n  - fe m a le s  s c o re d  e x t r e m e ly  h ig h  on th e  
m a th e m a t ic a l s e c t io n  o-f th e  SAT, th e  s e c t io n  d e s ig n e d  -fo r 
m e a s u r in g  m a th e m a t ic a l r e a s o n in g  a b i l i t y  o-f e le v e n t h  and 
t w e l f t h  g r a d e r s .  B u t th e s e  s t u d e n t s  w e re  in  th e  m id d le  o f  
s e v e n th  g r a d e ,  and  fe w  had  even  s t u d ie d  a lg e b r a ,  s u g g e s t in g  
t h a t  m o s t who s c o re d  h ig h  d id  so  b e c a u s e  o f  e x t r a o r d in a r y  
m a th e m a t ic a l a b i l i t y .  The r a t i o  o f  b o y s  t o  g i r l s  s c o r in g  >
700 on th e  t e s t  w as 13 t o  l . < 5 )
The r e s u l t s  w e re  c o n f u s in g  b e c a u s e  th e  e n v ir o n m e n ta l  o r  
s o c ia l  r e in f o r c e m e n t  h y p o th e s is  t h a t  b o y s  a re  g iv e n  m ore
p o s i t i v e  r e in f o r c e m e n t  in  a re a s  o f  m a th e m a t ic s  and  r e l a t e d
s u b je c t s  was n o t  c o m p le te ly  v a l i d a t e d .  S u b s t a n t ia l  
d i f f e r e n c e s  in  g i r l s "  a t t i t u d e s  o r  b a c k g ro u n d s  w e re  n o t
fo u n d .  G i r l s  w e re  a ls o  m a tc h e d  w i t h  b o y s  b y  i n t e l l e c t u a l
a b i l i t y ,  a g e , and  v o lu n t a r y  p a r t i c i p a t i o n .  T h e y  c o u ld  n o t  
have  j u s t  a p p e a re d  e q u a l in  i n t e l l i g e n c e  on th e  SAT due to  
b e t t e r  v e r b a ,  s k i l l s  b e c a u s e  th e y  d id  n o t  o u tp e r f o r m  th e
b o y s  on th e  v e r b a l  s e c t io n  o f  th e  SAT.
R e s u l t s  on h ig h  s c h o o l s c o r e s  show ed  t h a t  th e  
d i f f e r e n c e s  in  th e  s c o r e s  o f  b o y s  and g i r l s  t a k in g  th e  SAT
w e re  o n ly  s l i g h t l y  h ig h e r  th a n  in  th e  r e s u l t s  w i t h  t h i r t e e n
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y e a r  o ld s  s u g g e s t in g  t h a t  i n t e n s iv e  s o c ia l  p r e s s u r e s  d u r in g  
a d o le s c e n c e  may have  some e f f e c t  on p e r fo r m a n c e ,  b u t  n o t  as  
much as  w as a n t i c i p a t e d .  H o w e v e r, th e  e f f e c t s  o f  e a r l y  
u p b r in g in g  and  t r a i n i n g  f ro m  in f a n c y  th ro u g h  e a r l y
e le m e n ta r y  y e a r s  w as n o t  a d d re s s e d .
A lth o u g h  m a th e m a t ic s  seem s t o  be th e  r e c u r r i n g  them e in
th e  l i t e r a t u r e ,  i t  h a s  been s u g g e s te d  t h a t  e d u c a to r s  
d is m a n t le  th e  h o ld  t h a t  m a th e m a t ic s  h a s  on c o m p u te r  
e d u c a t io n .  G e ra ld  R is in g  u r g e s  t h a t  a l l  s c h o o ls  w i t h  
c o m p u te rs  fo rm  t h e i r  own c o m p u te r  s c ie n c e  d e p a r tm e n ts ( 6 > , 
f r e e in g  th e  c o u rs e  f ro m  th e  m a th e m a t ic s  shadow  and  
i n f l u e n c e .  C o m p u te r p ro g ra m m in g  s h o u ld  e x i s t  b y  i t s  own 
m e r i t  a s  an in d e p e n d e n t  c o u rs e  o f  s t u d y ,  n o t  as  an
e x te n s io n  o f  m a th e m a t ic s .
A s m e n t io n e d ,  p r e v io u s  r e s e a r c h  in d ic a t e s  t h a t  
m a th e m a t ic s  a b i l i t y  and  g e n d e r  have  been  shown t o  be 
t o  s t u d e n t  s u c c e s s  in  c o m p u te r
H o w e v e r, a c lo s e r  lo o k  r e v e a ls  t h a t  o t h e r
f a c t o r s  can  a ls o  be m e a s u re d  a nd  shown t o  be r e l a t e d  to
s u c c e s s .  C o n s e r v a t io n  a b i l i t y  i s  one su ch  f a c t o r  in  y o u n g  
Among o ld e r  s t u d e n t s ,  b a c k g ro u n d  seem s t o  p la y  a
p o s i t i v e l y  r e la t e d  
p ro g ra m m i n g .
c h i 1d re n
la r g e r  r o le  in  p r e d i c t i n g  s u c c e s s  a lo n g  w i t h  c o u rs e
e x p e c ta t  io n s .
CHAPTER I I I
METHODOLOGY
S tu d e n ts  in  s e c o n d  s e m e s te r  C o m p u te r P ro g ra m m in g  I 
d u r in g  th e  1 9 8 4 -8 5  s c h o o l y e a r  a t  B e a v e rc re e k  H ig h  S c h o o l 
c o m p le te d  a q u e s t io n n a i r e  d u r in g  th e  - f i r s t  week o-f c la s s  
t h a t  r e q u e s te d  d a ta  on th e  - f o l lo w in g  ite m s :
1 . P re v  i ous  m ath  c o u rs e  and  g ra d e
2 . Sex
3 . P a re n t  o c c u p a t io n s
4 . P re s e n t  c a r e e r  i n t e r e s t
5 . O w n e rs h ip  o-f c o m p u te rs  a t  home
6 . S tu d e n t  se 1- f - e n r o l  1 ed  o r  by  p a r e n ta l  s u g g e s t io n
7 . S i b l i n g  p o s i t i o n  in  - fa m ily
8 . A n t i c ip a t e d  g ra d e  in  c o u rs e
9 . G rade le v e l  w h i le  e n r o l l e d  in  c o u rs e
10 . P r e v io u s  c o m p u te r  p ro g ra m m in g  e x p e r ie n c e
Im m e d ia te ly  a - f te r  c o m p le t in g  th e  q u e s t i o n n a i r e ,  
s t u d e n t s  a ls o  to o k  th e  1981 v e r s io n  o-f th e  T e s t  o-f L o g ic a l  
T h in k in g  (T O L T ), d e v e lo p e d  and  r e v is e d  by  C a p ie  and  
T o b i n . ( ? )  C a p ie  and  T o b in  d e v e lo p e d  th e  t e s t  t o  m ore  
a c c u r a t e l y  m e a su re  a s t u d e n t 's  a b i l i t y  t o  p r o c e s s  p ro b le m  
s o l v i n g  in f o r m a t io n .  I t  h a s  been u se d  w i t h  g ra d e  s i x  
th ro u g h  c o l le g e  f re s h m e n .  The TOLT was c o m p le te d  in
a p p r o x im a te ly  t h i r t y  m in u te s ;  th e  q u e s t io n n a i r e  to o k  a b o u t
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te n  m in u te s  - fo r  s t u d e n t s  t o  c o m p le te .
T h e re  w e re  9Q s t u d e n t s  in  th e  s t u d y ,  i n c lu d in g  5?  m a le s  
and  39  - fe m a le s . T h e re  w e re  44  s e n io r s ,  53  j u n i o r s ,  and  1 
s o p h o m o re .
T h e re  a re  te n  q u e s t io n s  on th e  TO LT. S tu d e n ts  a re  
g iv e n  one p o in t  p e r  c o r r e c t  a n s w e r ,  a nd  no  p a r t i a l  c r e d i t  
i s  g iv e n .  S tu d e n ts  a re  s a id  t o  be a t  th e  - f o l lo w in g  l e v e l s  
o-f t h i n k i n g  w i t h  r e s p e c t  t o  th e  num be r o-f c o r r e c t
r e s p o n s e s :
0 -3  . . .  C o n c re te  O p e r a t io n a l  
4 . . .  T r a n s i t i o n a l  -  r e p r e s e n t s  m ovem ent -from
c o n c r e te  t o  -fo rm a l
5 - 1 0 . . .  F o rm a l O p e r a t io n a l
A t  th e  e nd  o-f th e  s e m e s te r ,  s t u d e n t  d a ta  w e re  m a tc h e d
to  th e  - f in a l c o u rs e g r a d e , u s in g  th e  t r a d i t i o n a l  g r a d in g
s y s te m  o-f A , B , C, D, and  F . A ny s tu d e n t  who d ro p p e d th e
c o u rs e  o r d i d n o t r e c e iv e c r e d  i t ■for a n y  re a s o n was
a s s  i gne d th e g ra d e " F " - fo r s tu d y  p u r p o s e s ,  w i t h th e
e x c e p t io n o-f t h r e e s t u d e n t s who c o u ld  n o t  c o m p le te th e
c o u rs e  due t o  p r o lo n g e d  i l l n e s s .  T h e se  s t u d e n t s  w e re
re m o v e d  -from  th e  s t u d y .
The d a ta  -from  th e  q u e s t io n n a i r e  and  th e  r e s u l t s  -from  
th e  TOLT w e re  e ach  p a i r e d  w i t h  th e  s t u d e n t 's  - f in a l  c o u rs e  
g r a d e .  A c o r r e l a t i o n a l  a n a ly s i s  w as done  on s e le c t e d
p a i r s .
CHAPTER IM
FINDING S
A s m e n t io n e d ,  s t u d e n t s  -from  tw o  i n s t r u c t o r s  w e re
in v o lv e d  in  th e s tu d y ( T a b le  1 ) . O f 57 s t u d e n t s  f ro m
in s t r u c t o r  A , 40 w e re s u c c e s s fu 1 (7 0 7 ) and  17 w e re
n o n - s u c c e s s fu 1 ( 3 0 X ) . Of 41 s tu d e n t s f ro m  i n s t r u c t o r  B , 30
w e re  s u c c e s s fu l (7 3 X ) and  11 w e re  non - s u c c e s s f u l  ( 2 7 7 ) . A
s u c c e s s fu l  p e r fo rm a n c e i n th e  c o u rs e w as d e te r m in e d  t o be
a c o u rs e  g ra d e  o f C o r h i g h e r .
T a b le  1
C o u rse  G rade
A B C D F T o t a l s
I n s t r u c t o r  A 5 20 15 11 6 57
P e rc e n ta g e s 97 35X 267  197 1 IX
I n s t r u c t o r  B 6 13 1 1 1 10 41
P e rc e n  ta g e s 15X 32X 277  27 24X
M a le s  o u tp e r fo r m e d  fe m a le s  in  c o u rs e  p e r fo rm a n c e  o n ly  
s l i g h t l y  ( T a b le  2 ) .  S e v e n t y - s ix  p e r c e n t  o f  th e  m a le s  w e re
s u c c e s s fu l  in  th e  c o u r s e ,  c o m p a re d  t o  64X o f  th e  fe m a le s
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T a b le  2
Sex
Mai e Female T o ta ls
Successful 45 25 70
Nonsuccessful 14 14 28
T o ta ls 59 39 98
C = .14 Cmax = .71
S tudents i n the study had m athem atics backgrounds
c o n s is tin g  of two d is t in c t tra c k s : (1> g e n e ra l, and <2>
s c h o la rs h ip  or advanced. Of those s tu d e n ts  wi th genera l
m athem atics background, 61X were successfu l in the 
programming course, w h ile  s c h o la rs h ip  m athem atics s tu d e n ts
had a 100X success r a te  (T a b le  3 ) .
T ab le  3
M athem atics Background
General Scholarsh i p T o ta ls
Successful 44 26 70
Nonsuccessful 28 0 28
T o ta ls 72 26 98
C = .34 Cmax = .71
Th i r ty -s e v e n percen t o f the s tu d e n ts had p re v io u s
S tudents who had w r i t te n  aprogramming experience
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c o m p u te r  p ro g ra m  b e fo r e  t a k in g  th e  p ro g ra m m in g  c o u rs e  w e re
7 2 /  s u c c e s s f u l , w h i le  th o s e w i t h no p r e v io u s  e x p e r ie n c e
w e re  71'/. s u c c e s s fu l  ( T a b le  4 ) .
T a b le  4
P rogram m  in g E x p e r i ence
Y es No T o t a l s
S u c c e s s fu l 26 44 70
N o n s u c c e s s fu 1 10 18 28
T o t a ls 36 62 98
C = .0 0 Cmax = .71
Th i r  t y - f  i ue p e r c e n t  o f  th e  s tu d e n t s  ow ned a c o m p u te r  a t
th e  t im e  o f th e  s t u d y . C o m p u te r o w n e rs  w e re  8 2 /
s u c c e s s f u l , w h i le n o n -o w n e rs  w e re  65'/. s u c c e s s fu l  ( T a b le  5 > .
T a b le  5
C o m pu te r a t  Home
Yes No T o t a l s
S u c c e s s fu l 28 42 70
N o n s u c c e s s fu  1 6 22 28
T o t a ls 34 64 98
C = .1 9 Cmax = .71
Seven t y - f  i ve p e r c e n t  o f th e  s t u d e n t s  s c o r e d  ab o ve  f i v e
on th e  TO LT. S tu d e n ts  w i t h  a s c o re  a b o ve  f i v e  w e re  8 4 /
s u c c e s s fu l  in  th e  p ro g ra m m in g  c o u r s e ,  w h i le  o n ly  5 5 /  o f  th e
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s t u d e n t s  s c o r in g
S u c c e s s fu l
N o n s u c c e s s fu 1
T o t a l s
b e lo w  f i v e  w e re  s u c c e s s fu l  ( T a b le  6 ) .
T a b le  6
TOLT S c o re




C = .3 0  Cmax = .71
CHAPTER V
SUMMARY, CONCLUSIONS, RECOMMENDATIONS
T h is  s tu d y  in v e s t i g a t e d  w h a t - f a c t o r s ,  i f  a n y ,  w e re  
p o s i t i v e l y  r e la t e d  to  p e r fo rm a n c e  in  h ig h  s c h o o l c o m p u te r  
p ro g ra m m in g . S tu d e n ts  w e re  g iv e n  th e  TOLT and  a p e r s o n a l 
q u e s t io n n a i r e  a t  th e  b e g in n in g  o f  th e  c o u r s e .  D a ta  w e re  
m a tc h e d  w i t h  f i n a l  g ra d e s  a t  th e  end  o f  th e  c o u r s e .
S tu d e n t  p e r fo rm a n c e  on th e  TOLT i s  p o s i t i v e l y  r e l a t e d  to  
s t u d e n t  s u c c e s s  in  p ro g ra m m in g  ( T a b le  6 ,  C o n t in g e n c y  
C o e f f i c i e n t  C = .3 0 ,  P e a rs o n  r  = . 4 2 ) ,  as  i s  m a th e m a t ic s  
b a c k g ro u n d  (T a b le  3 ,  C = . 3 4 ) .  A h ig h  s c o re  ( 5 - 1 0 )  on th e  
TOLT and  a s c h o la r s h ip  m a th e m a t ic s  b a c k g ro u n d  a re  s t r o n g l y  
r e l a t e d  t o  a s u c c e s s fu l  f i n a l  c o u rs e  g ra d e .
G ende r show s l i t t l e  r e l a t i o n s h i p  to  p ro g ra m m in g  s u c c e s s  
( T a b le  2 ,  C = . 1 4 ) .  W h ile  64 /. o f  th e  m a le s  s c o r e d  above
f i v e  on th e  TOLT and  o n ly  3 1 /  o f  th e  fe m a le s  p e r fo rm e d  as
w e l l ,  fe m a le s  m a tc h e d  m a le s  in  c o u rs e  p e r fo rm a n c e .
P r e v io u s  p ro g ra m m in g  e x p e r ie n c e  (T a b le  4 ,  C = .0 0 )  and  
c o m p u te r  o w n e rs h ip  ( T a b le  5 , C = .1 ? )  have  l i t t l e
r e l a t i o n s h i p  to  c o u rs e  p e r fo rm a n c e .  The b r i e f  e x p e r ie n c e  
s t u d e n t s  have  had in  th e  p a s t  may have  been an a m p le
in t r o d u c t i o n  to  c o m p u te r s ,  b u t  e v i d e n t l y  d id  l i t t l e  t o
d e v e lo p  t h e i r  l o g i c a l  t h i n k i n g  s k i l l s .  F u r th e r m o r e ,  i t  i s  
d i f f i c u l t  t o  d e te rm in e  how c o m p u te rs  a t  home a re  b e in g
u t  i 1 i z e d .
I t  i s  recom m ended t h a t  s t u d e n t s  in  c o m p u te r  p ro g ra m m in g
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c la s s e s  be g iv e n  th e  TOLT d u r in g  th e  f i r s t  w eek o f  c la s s .  
S c o re s  s h o u ld  be m a tc h e d  w i t h  m a th e m a t ic s  b a c k g ro u n d .  
T h o se  s t u d e n t s  s c o r in g  b e lo w  f i v e  on th e  TOLT who have  
g e n e ra l m a th e m a t ic s  b a c k g ro u n d  c o u ld  be t a r g e t e d  as  
s t u d e n t s  m o s t l i k e l y  t o  nee d  h e lp  d e v e lo p in g  l o g i c a l  
t h i n k i n g  s k i l l s .  T h ro u g h o u t  th e  c o u r s e ,  c la s s  t im e  c o u ld  
be a s id e  f o r  th e s e  s t u d e n t s  t o  r e c e iv e  s p e c ia l  a t t e n t i o n
and  p r a c t i c e .
The f o l l o w i n g  s t r a t e g i e s  c o u ld  be e m p le m e n te d  in  a 
t y p i c a l  c la s s ro o m  s e t t i n g :
1 . P e e r t u t o r i n g  -  S t r o n g  s t u d e n t s  c o u ld  be p a i r e d  
w i t h  t a r g e t  s t u d e n t s  t o  w o rk  on r e g u la r  p ro g ra m  
a s s ig n m e n ts  t o g e t h e r ,  as  o p p o s e d  t o  e a ch  s tu d e n t
t u r n in g  in  a s e p e r a te  p ro g ra m .
2 .  S m a ll g ro u p s  -  a d d i t i o n a l  p ro b le m s  c o u ld  be 
g iv e n  to  th e  t a r g e t  s t u d e n t s  t o  be d is c u s s e d  and  
s o lv e d  t o g e t h e r  in  c la s s .  P ro b le m s  c o u ld  in c lu d e  
p ro g ra m m in g  p ro b le m s ,  m a th e m a t ic a l w o rd  p ro b le m s ,  
p u z z le s ,  o r  s im u la t io n  e x e r c is e s .
3 .  A c t in g  o u t  -  la r g e  o r  s m a ll g ro u p s  c o u ld  be 
g iv e n  l o g i c  p ro b le m s  t o  a c t  o u t  a s o l u t i o n  t o  in
c 1 a s s .
4 . Have s t u d e n t s  w r i t e  t h e i r  own p ro b le m s  -  s m a ll
g ro u p s  o f  s t u d e n t s  c o u ld  c r e a te  and  w r i t e  th e  r u le s
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- fo r  a new gam e, 
g ro u p s  b y  g i v in g
p r o b le m s .
o r  th e y  c o u ld  t r y  t o  s tu m p  o t h e r  
them  t h e i r  own u n s o lv e d  l o g ic
5 .  G roup  q u iz z e s  -  a s s ig n  a d i f f i c u l t  q u iz  o r  
p ro b le m  t o  th e  e n t i r e  c la s s  and  g iv e  th e  c la s s  a 
g ra d e  a t  th e  end  o f  th e  p e r io d  f o r  t h e i r  s o l u t i o n .
S tu d e n ts  w i l l  f i n d  i t  n e c e s s a ry  t o  v e r b a l i z e  
c o n c e p ts  and  t e s t  o u t  s t r a t e g i e s  w i t h  one a n o th e r .
6 .  F lo w  d ia g ra m s r e q u i r e  t h a t  a l 1 p ro g ra m s  be
a c c o m p a n ie d  b y  a f  1 ow d i a g ra m , e x p la in in g
g r a p h i c a l l y  th e  f lo w and d e s i gn o f  th e p ro g ra m ; and
an a lg o r  i th m , a w r i t  te n p la n  o f a c t io n  and
e x p la n a t io n  o f  th e  m a jo r  s te p s  o f  th e  p ro g ra m .
A s m e n t io n e d ,  m a th e m a t ic s  b a c k g ro u n d  a nd  p e r fo rm a n c e  on 
th e  TOLT a p p e a r  t o  be p o s i t i v e l y  r e l a t e d  t o  s t u d e n t  s u c c e s s  
in  h ig h  s c h o o l c o m p u te r  p ro g ra m m in g . W h ile  m a th e m a t ic s  
b a c k g ro u n d  c a n n o t  be s i g n i f i c a n t l y  im p ro v e d  d u r in g  a 
s e m e s te r  o f  p ro g ra m m in g , m e a s u re s  can  be ta k e n  t o  h e lp  
w e a k e r s t u d e n t s  im p ro v e  t h e i r  p ro b le m  s o l v i n g  s k i l l s .  
E f f o r t s  t o  h e lp  s t u d e n t s  a c h ie v e  s u c c e s s  in  th e  c o u r s e ,  and 
d e v e lo p  l o g i c a l  t h i n k i n g  s k i l l s  as  w e l l ,  a re  w o r t h w h i le  and  
f e a s ib le  in  th e  h ig h  s c h o o l s e t t i n g .
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APPENDIX A
T E S T  O F  L O G I C A L  T H I N K I N G
I tem 1
Orange Ju ice  Ml
Four la rg e  oranges are squeezed to  make s ix  g lass es  of 
ju ic e .  How much ju ic e  can be made -from s ix  oranges?
a . 7 g lasses
b. 8 g lasses
c . 9  g lasses
d. 10 g lasses
e . o th er
Reason
1. The number o f g lass es  compared to  the number of 
oranges w i l l  alw ays be in the r a t io  3 to  2 .
2 . W ith more oranges, the d if fe re n c e  w i l l  be le s s .
3 . The d if fe re n c e  in the numbers w i l l  a lw ays be two.
4 . W ith fo u r oranges the d if fe re n c e  was 2 . W ith  s ix  
oranges the d if fe r e n c e  would be two more.
5 . There is  no way o f p r e d ic t in g .
A
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I te m  2
Orange Ju ice  #2
How m any o ra n g e s  a re  n e e d e d  to  make 13 g la s s e s  o f  j u i c e ?
a . 6 1 /2  o ra n g e s
b .  8 2 /3  o ra n g e s
c . 9 o ra n g e s
d .  11 o ra n g e s
e . o t h e r
Reason
1 . The num ber o f  o ra n g e s  co m p a re d  t o  th e  num ber o f  
g la s s e s  w i l l  a lw a y s  be in  th e  r a t i o  o f  2 t o  3 .
2 . I f  t h e r e  a re  se v e n  m ore  g la s s e s ,  th e n  f i v e  m ore  
o ra n g e s  a re  n e e d e d .
3 . The d i f f e r e n c e  in  th e  n u m b e rs  w i l l  a lw a y s  be tw o .
4 .  The num ber o f  o ra n g e s  w i l l  be h a l f  th e  num ber o f  
o r a n g e s .
5 . T h e re  i s  no  w ay o f  p r e d i c t i n g  th e  num be r o f  




The Pendulum '* Length (w s ta n d * -for w a s h e r*)
1 .
c r? — -Z T r-z z z z r
3. h. 5.




S u ppose  you w a n te d  t o  do  an e x p e r im e n t  t o  - f in d  o u t  i f  
c h a n g in g  th e  le n g th  o f  a p e n d u lu m  c h a n g e d  th e  am o u n t o f  
t im e  i t  ta k e s  t o  s w in g  b a c k  a n d  f o r t h .  L lh ic h  p e n d u lu m s  
w o u ld  you  use  f o r  th e  e x p e r im e n t?
a .  1 and  4
b .  2 and  4
c . 1 and  3
d .  2 and  5
e . a l l
R eason
1 . The lo n g e s t  p e n d u lu m  s h o u ld  be t e s t e d  a g a in s t  th e  
s h o r t e s t  p e n d u lu m .
2 . A l l  p e n d u lu m s  n e e d  t o  be t e s t e d  a g a in s t  one 
a n o t h e r .
3 .  A s th e  le n g th  i s  in c r e a s e d  th e  num be r o f  w a s h e rs  
s h o u ld  be d e c r e a s e d .
4 .  The p e n d u lu m s  s h o u ld  be th e  same le n g t h  b u t  th e  
num ber o f  w a s h e rs  s h o u ld  be d i f f e r e n t .
5 .  The p e n d u lu m s  s h o u ld  be d i f f e r e n t  le n g t h s  b u t  th e  




The Pendulum 's W eight (w stands fo r  w ashers)
1 . 2 . 3 . U. 5.





S u ppose  you  w a n te d  t o  do  an e x p e r im e n t  t o  f i n d  o u t  i f  
c h a n g in g  th e  w e ig h t  on th e  e nd  o f  th e  s t r i n g  c h a n g e d  th e  
am oun t o f  t im e  th e  p e n d u lu m  ta k e s  t o  s w in g  b a c k  a nd  f o r t h .  
W h ic h  p e n d u lu m s  w o u ld  you  use  f o r  th e  e x p e r im e n t?
a . 1 and
b . < 2 a nd
c . 1 and
d . 2 and
e . a l 1
R eason
1 . The h e a v ie s t  w e ig h t  s h o u ld  be c o m p a re d  t o  th e  
l i g h t e s t  w e ig h t .
2 . A l l  p e n d u lu m s  n e e d  to  be t e s t e d  a g a in s t  one 
a n o t h e r .
3 . A s th e  num be r o f  w a s h e rs  i s  in c r e a s e d  th e  p e n d u lu m  
s h o u ld  be s h o r t e n e d .
4 . The num ber o f  w a s h e rs  s h o u ld  be d i f f e r e n t  b u t  th e  
p e n d u lu m s  s h o u ld  be th e  same le n g t h .
5 . The num be r o f  w a s h e rs  s h o u ld  be th e  same b u t  th e  




The V e g e tab le  Seeds
A gardener bought a package c o n ta in in g  3 squash seeds and 3 
bean seeds. I f  ju s t  one seed is  s e le c te d  from  the package 
what are  the chances th a t i t  is  a bean seed?
a . 1 out of 2
b. 1 out o f 3
c . 1 out of 4
d. 1 out o f 6
e . 4 out of 6
Reason
1. Four s e le c t io n s  are  needed because the th ree  
squash seeds could  have been chosen in a row.
2 .  There are s ix  seeds from which one bean seed must 
be chosen.
3 . One bean seed needs to  be s e le c te d  from  a to ta l  o f 
th r e e .
4 . One h a l f  o f the seeds are bean seeds.
5 . In  a d d it io n  to  a bean seed, th re e  squash seeds 




The F lo w e r  S eeds
A g a rd e n e r  b o u g h t a p a c k a g e  o f  21 m ix e d  s e e d s .  The p a c k a g e  
c o n t e n t s  l i s t e d :
s h o r  t r e d  f lo w e r s
s h o r  t ye 11ow f 1o w e rs
s h o r  t o ra n g e  f lo w e r s
t a i  1 r e d  f lo w e r s
t a i  1 y e l lo w  f 1o w e rs
t a i  1 o ra n g e  f lo w e r s
I f  j u s t  one se e d  i s  p la n t e d ,  w h a t a re  th e  c h a n c e s  t h a t  th e  
p la n t  t h a t  g ro w s  w i l l  have  r e d  f lo w e r s ?
a . 1 ou t o f 2
b . 1 ou t o f 3
c . 1 ou t o f 7
d . 1 ou t o f 21
e . o th e r
R eason
1 . One s e e d  h a s  t o  be c h o s e n  f ro m  among th o s e  t h a t  
g ro w  r e d ,  y e l lo w  o r  o ra n g e  f l o w e r s .
2 . 1 /4  o f  th e  s h o r t  and  4 /?  o f  th e  t a i l s  a re  r e d .
3 .  I t  d o e s  n o t  m a t t e r  w h e th e r  a t a l l  o r  a s h o r t  i s  
p ic k e d .  One r e d  se e d  n e e d s  to  be p ic k e d  f ro m  a 
t o t a l  o f  s e v e n  r e d  s e e d s .
4 .  One re d  s e e d  m u s t be s e le c te d  f ro m  a t o t a l  o f  21 
s e e d s .
5 . Seven o f  th e  tw e n ty - o n e  s e e d s  w i l l  p ro d u c e  r e d  





The m ic e  show n r e p r e s e n t  a s a m p le  o f  m ic e  c a p t u r e d  f r o m  a 
p a r t  o f  a f i e l d .  A re  f a t  m ic e  m ore  l i k e l y  t o  h a v e  b la c k  
t a i l s  a n d  t h i n  m ic e  m ore  l i k e l y  t o  h a ve  w h i t e  t a i l s ?
a . Y es
b . No
R eason
1 . 8 /1 1  o f  th e  f a t  m ic e  h ave  b la c k  t a i l s  a n d  3 /4  o f  
th e  t h in  m ic e  h ave  w h i t e  t a i l s .
2 .  Some o f  th e  f a t  m ic e  h a ve  w h i t e  t a i l s  a n d  some o f  
th e  t h in  m ic e  h ave  w h i t e  t a i l s .
3 .  18 m ic e  o u t  o f  t h i r t y  have  b la c k  t a i l s  a n d  12 have  
w h i t e  t a i l s .
4 . N o t a l l  o f  th e  f a t  m ic e  have  b la c k  t a i l s  a nd  n o t  
a l l  o f  th e  t h i n  m ic e  h ave  w h i t e  t a i l s .




A re  - fa t  f i s h  m ore  l i k e l y  t o  have  b ro a d  s t r i p e s  th a n  t h in  
f  i sh ?
a . Yes
b .  No
R eason
1 . Some f a t  f i s h  have  b ro a d  s t r i p e s  a n d  some have  
n a r ro w  s t r i p e s .
2 . 3 /7  o f  th e  f a t  f i s h  have  b ro a d  s t r i p e s .
3 .  1 2 /2 8  a re  b ro a d  s t r i p e d  a nd  1 6 /2 8  a re  n a r r o w  
s t r i p e d .
4 . 3 /7  o f  th e  f a t  f i s h  h ave  b ro a d  s t r i p e s  and  9 /2 1  o f  
th e  t h i n  f i s h  have  b ro a d  s t r i p e s .
5 . Some f i s h  w i t h  b ro a d  s t r i p e s  a re  t h i n  a nd  some a re  
f  a t .
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I tern 9
The S tudent Council
Three s tu d en ts  from grades 10, 11, 12 were s e le c te d  to  the 
student c o u n c il.  A th re e  member comm ittee is  to  be formed  
w ith  one person from each g rad e . A ll  p o s s ib le  com binations  
must be considered  b e fo re  a d e c is io n  can be made. Two 
p o s s ib le  com binations are  Tom, J e r r y ,  and Dan (TJD) and 
S a l ly ,  Anne, and M artha (SAM). L is t  a l l  o th e r  p o s s ib le  
com binations in the spaces p ro v id e d . More spaces are  
prov ided  on the answer sheet than you w i l l  need.
STUDENT COUNCIL
Grade 10 Grade 11 Grade 12
Tom(T) J e r r y (J )  Dan(D)
Sal 1y (S ) Anne(A) M artha(M )




The Shopping C enter
In  a new shopping c e n te r , 4 s to re  lo c a t io n s  are  going to  be 
opened On the ground le v e l .
A BARBER SHOP <B>, a DISCOUNT STORE <D>, a GROCERY STORE 
(G ) , and a COFFEE SHOP <C> want to  move in th e re . Each one 
o f the s to re s  cou ld  choose any one o f fo u r lo c a t io n s . One 
way th a t  the s to re s  could occupy the 4 lo c a tio n s  is  BDGC. 
L is t  a l l  o th e r p o s s ib le  ways th a t the s to re s  can occupy the 
4 lo c a t io n s .




T E S T  O F  L O G I C A L  T H I N K I N G
ANSWER SHEET
*G r  ade L e v e l ____________
# L a s t  f o u r  d i g i t s  o f  phone  n u m b e r_____________
T h is  t e s t  h a s  been u s e d  w i t h  g ra d e s  s i x  th ro u g h  c o l le g e  
f re s h m e n .  R e s u l t s  show  how w e l l  s t u d e n t s  a re  a b le  t o  
p r o c e s s  p ro b le m  s o l v i n g  i n f o r m a t i o n .  T h a n k  you  f o r  y o u r  
p a r  t  i c i p a t  i o n !
q u e s t io n s .  The f i r s t  8 q u e s t io n s  h a ve  tw o  
a n s w e r t o  th e  q u e s t io n ,  and  th e  r e a s o n .  F o r  
c i r c l e  one a n s w e r and  one r e a s o n .  F o r
T h e re  a re  10 
p a r t s  —  th e  
each  q u e s t io n ,  



















































































B E A V E R C R E E K  H I G H  S C H O O L
COMPUTER STUDY QUESTIONNAIRE
J a n u a ry  1985
T h is  s u r v e y  i s  b e in g  g iv e n  t o  a l l  C o m p u te r P ro g ra m m in g  
I s t u d e n t s  t h i s  s e m e s te r .  A l l  i n d i v i d u a l  r e s u l t s  w i l l  be 
k e p t  c o n f i d e n t i a l .  Y o u r  p a r t i c i p a t i o n  i s  a p p r e c ia t e d ! !
*G r ade L e v e l____________
* L a s t  f o u r  d i g i t s  o f  y o u r  te le p h o n e  n u m b e r_____________
*S e x  ( m a le / f e m a le ) ____________
1 . W hat i s  y o u r  a n t i c i p a t e d  g ra d e  in  t h i s  c o u r s e ? ______
2 .  I s  t h e r e  a c o m p u te r  in  y o u r  home? C i r c l e  A o r  B .
A . Y es
B. No
3 . I to o k  t h i s  c o u rs e  b e c a u s e : ( C i r c l e  o n e )
A . My p a r e n ts  s u g g e s te d  i t
B . 11 w as my i dea
4 .  W r i t e  how m any c h i l d r e n  a re  in  y o u r  f a m i l y  and  w h ic h
one you  a re  c h r o n o lo g i c a l l y :  e x a m p le ,  1 s t  o f  4 ,  3 r d  o f  
3 ,  e t c . __________________
5 . Have you  e v e r  w r i t t e n  a c o m p u te r  p ro g ra m  b e fo r e  t h i s  
c o u rs e ?  C i r c l e  A o r  B .
6 .
A . Y es
B. No
A t  t h i s  t im e ,  w h a t c a r e e r  f i e l d  a re  you  m o s t i n t e r e s t e d  
i n ? _________________________
7 . W r i t e  th e  f u l l  t i t l e  o f  th e  l a s t  m a th  c o u rs e  you  have  
c o m p le te d ,  and  th e  y e a r l y  g ra d e  e a rn e d .
Cou r  s e ___________________  F in a l  Gr a de______
8 .  L i s t  th e  o c c u p a t io n s  o f  y o u r  m o th e r  and  f a t h e r .
M o th e r  F a th e r
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FOOTNOTES
1. R o b e r t  D. H ess and  I r e n e  T .  M iu r a ,
"G e n d e r and  S o c io e c o n o m ic  D i f f e r e n c e s  in  E n r o l lm e n t  in  
C o m p u te r Camps and  C la s s e s , "  s t u d y  1 9 8 3 .
2 .  S a n d ra  M u n r o - M a v r ia s , "C o m p u te r  P ro g ra m m in g  by 
K in d e r g a r t e n  C h i ld r e n  U s in g  LOGO," p a p e r  p r e s e n te d  a t  
A s s o c ia t io n  f o r  M e d ia  a nd  T e c h n o lo g y  in  E d u c a t io n  in  
C anada/A D ATE C o n fe re n c e ,  M o n t r e a l ,  C a n a d a , June  2 1 ,
1 9 8 3 .
3 . R o n a ld  H. N o w a c z y k , " C o g n i t i v e  S k i l l s  N eeded
in  C o m p u te r P ro g ra m m in g , "  p a p e r  p r e s e n te d  a t  th e  A n n u a l 
M e e t in g  o f  th e  S o u th e a s te r n  P s y c h o lo g ic a l  A s s o c ia t io n ,  
A t l a n t a ,  G e o r g ia ,  M a rch  2 3 - 2 6 ,  1 9 8 3 .
4 . M a r c ia  C. L in n ,  "M a le -F e m a le  D i f f e r e n c e s  in
F o rm a l T h o u g h t , "  s t u d y ,  N a t io n a l  S c ie n c e  F o u n d a t io n ,  
1981 .
5 . C a m i l la  P . Benbow and  J u l j a n  C. S t a n le y ,
"S e x  D i f f e r e n c e s  in  M a th e m a t ic a l R e a s o n in g  A b i l i t y :  
M ore  F a c t s , "  S c ie n c e  222  (D e ce m b e r 2 ,  1 9 8 3 ) :1 0 2 9 .
6 .  G e ra ld  R. R is in g ,  " S e p a r a te  C o m p u te r S c ie n c e  f ro m  
M a th e m a t ic s , "  M a th e m a t ic s  T e a c h e r  76 (N ovem be r 
1 9 8 3 ) :5 5 4 .
7 . LI i 1 1 i am Cap i e and  K e n n e th  T o b in ,  "T he
D e v e lo p m e n t and  V a l i d a t i o n  o f  a G roup  T e s t  o f  L o g ic a l
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8 . I b i d . ,  p . 4 2 0 .
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